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THE BONE MARROW AS A DIAGNOSTIC AID IN ACUTE
DISSEMINATED LUPUS ERYTHEMATOSUS*
REPORT ON THE HARGRAVES' "L. E." CELL
JOHN R. HASERICK, M.D., AND R. DOROTHY SUNDBERG, PH.D.
In 1946 Hargraves observed a phagocytic phenomenon in bone marrow prep-
arations of patients suffering from acute disseminated lupus erythematosus.
His findings were reported originally in a thesis by Morton (1), and later in a
preliminary report by Hargraves, Richmond, and Morton (2). It is the purpose
of this paper to record as corroborative evidence similar observations in four
cases of acute disseminated lupus erythematosus and a failure to detect the
phenomenon in other forms of lupus erythematosus, in dermatomyositis, and in
other leukopenic conditions.
Since the early descriptions of the disease, anemia and leukopenia have been
recognized as an integral part of the clinical picture of acute disseminated lupus
erythematosus. It is, therefore, somewhat surprising to find few investigations
of the bone marrow reported in the literature. While many case reports have
included bone marrow examinations, few have been complete, and, until Morton's
thesis, none had given a thorough description of the findings.
Relatively macroscopic studies were reported by Schaumann and Introzzi (3)
in 1931. In cases of acute disseminated lupus erythematosus, they demonstrated
dense perivascular groups of lymphocytes and a few scattered fibroblasts in the
heads of the metatarsals, but otherwise did not report the bone marrow examina-
tion in detail. In 1939, Bunim (4) found hyperplasia of the cells of the granulo-
cytic series on post-mortem examination of the vertebral bodies. In 1943,
Cluxton and Krause (5) reported a case in which the femoral bone marrow was
largely fatty with a definite gelatinous change.
Morton's thesis, prepared under the guidance of Hargraves, has presented a
thorough investigation of the bone marrow in eleven cases of disseminated lupus
erythematosus. Using Schleicher's technic (6), the myeloid-erythroid layer was
found to be "normal" in five cases, less than six volumes per cent in four cases,
and somewhat elevated in two cases. In general, the cellularity was decreased
as though there were an "inhibition" of the marrow. In differential counts of
the unconcentrated nucleated cells, the myeloid-erythroid ratio was found to be
higher than the generally considered normal of 2.7/1. A tendency to a shift to
the left was noted in both the myeloid and erythroid lines, and, on touch prepa-
rations, only a few fat cells were present.
Of particular interest in Morton's studies was the presence of the Hargraves
"L. E." Cell in seven of the eleven cases. In its most characteristic form, the
cell was a polymorphonuclear leukocyte which had engulfed a round, basophiic,
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homogenous mass of seemingly lymphocytic origin. The inclusion body stained
with Feulgen's stain for thymonucleic acid, supporting the hypothesis that the
mass originated from nuclear material.
Hargraves, Richmond, and Morton (2) described two bone marrow cells in
which the phenomenon of phagocytosis was a prominent feature, the "L. E."
Cell and the "tart" cell, so-called from common usage in their laboratory. The
"tart" cell was occasionally found in normal marrows, and was present in in-
creased numbers in the bone marrow preparations of patients suffering from a
number of different illnesses such as lymphoblastoma, multiple myeloma, pul-
monary infection, and metastatic carcinoma. The distinguishing feature be-
tween the "L. E." Cell and the "tart" cell was the difference in the structure of
the engulfed material. In the "L. E." Cell, the mass, characterized by lack of
chromatin structure, was almost homogeneous and had a "smoky" appearance.
In contrast, the chromatin structure of the engulfed material in the "tart" cell
was distinct; the material resembled the nucleus of a lymphocyte.
Our interest in the value of bone marrow studies in the diagnosis of acute dis-
seminated lupus erythematosus was stimulated when one of us (R. D. S.) had the
opportunity of examining Morton's thesis (1). It was recalled that in a series of
approximately one thousand cases in which the bone marrow had been examined,
the peculiar phagocytosed material had been observed in only two. In these
cases, the bone marrow reports had called attention to the phenomenon of phag-
ocytosis; the nature of the process was considered to be unique. The dermato-
logic diagnosis in one of the two cases was acute disseminated lupus erythemato-
sus. The other case, the history of which will be presented in detail, wa one in
which there had been a persistent leukopenia of unknown etiology.
RESULTS OF STUDY
Bone marrow examinations were made in ten cases of lupus erythematosus,
three cases of dermatomyositis, and numerous cases in which leukopenia was a
prominent feature.
The Hargraves "L. E." Cell was found in four out of five cases of acute dis-
seminated lupus erythematosus (Fig. 1, A, B, C). Two cases of sub-acute and
three cases of chronic discoid lupus erythematosus did not reveal the "L. E."
Cells, nor did any of the other conditions. The "tart" cell, a relatively common
finding in bone marrow smears, (Fig. 1, D) was distinguished from the "L. E."
Cell by its adult type of nuclear pattern.
It was noted that the "L. E." Cell was more prominent in the severe cases of
acute disseminated lupus erythematosus. Three to four of the phagocytosed
bodies were found in each oil immersion field in two patients during a moribund
stage, but other bone marrow studies on the same two patients during partial
remissions revealed only one "L. E." Cell in several fields.
Congenital hemolytic anemia complicated the one case of acute disseminated
lupus erythematosus in which the Hargraves' phenomenon was not found.
Tranfusions produced acute hemolytic crises in this patient which brought the
hemoglobin to between 3 and 4 grams, and the possibility exists that the bone
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FIG. 1. THE PHENOMENON OF PHAG0CYrosls
A. The "L. E." Cell from a ease of acute disseminated lupus erythematosns. Engulfed
body homogenized and "foggy".
B. Two "L. B." Cells, top one attracting three polymorphonuclear leukocytes. From
the case reported in the article.
C. The "L. B." Cell from a case of acute disseminated lupus erythematosus in remission.
D. Two "Tart" cells in apposition, showing more mature nuclear pattern of engulfed
body.
marrow phagocytosis may have been altered by the severe demands on the mar-
row.
The diagnostic value of the "L. E." Cell is demonstrated in the following case
report:
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REPORT OF A CASE
History—Mrs. C. P., aged 61, noted the ooset of pain and swelling of the hands and
ankles associated with malaise, weakness, and easy fatiguability in July 1944. On Novem-
ber 20, 1944, she became acutely ill with a high temperature, prostration, and bilateral
chest pain. A diagnosis of pneumonia and pericarditis was made, and she was admitted
to Ancker Hospital, St. Paul. The hemoglobin was found to be 9 grams, and the leukocytc
count varied between 2,000—3,000. Under penicillin therapy she gradually improved, leav-
ing the hospital February 14, 1945. She was followed in the out-patient department where
it was found that the anemia did not respond to large doses of liver or iron. During tho
next year she suffered from repeated attacks of arthritis. Weakness, anorexia, restlessness,
and a non-productive congh developed, and she was readmitted April 11, 1946.
Physical—Positive findings on this admission were as follows: The temperature was
100.2, the pulse rate 112 per minute, and the respirations 24 per minute. The blood pressure
was 148/88. Breathing was labored, and inspiratory wheezes were heard in both upper
lobes. A to and fro pericardial friction rub was heard. The skin was clear.
Laboratory data—The hemoglobin varied between 9.4 and 11 grams per cent. The white
blood cell count was 1,750 per cubic centimeter on admission with 85 per cent polymorpho-
nuclear cells. A trace of albumen was found on repeated urinalyses. The urinary sediment
was negative. The sedimentation rate was 53 millimeters per minute by the Westergren
method. Total plasma proteins were 6.7 grams per cent, albumen 3.18 grams per cent,
globulin 3.4 grams per cent.
Course—The patient remained acutely ill for several weeks. The temperature occa-
sionally rose to 103 degrees, and she was often disoriented and confused. One month after
admission the spleen was palpated. Because of persistent anemia and leukopenia, sternal
bone marrow was aspirated on June 20, 1946. This was referrcd to one of us (R. D. S.)
The report was as follows:
"Bone Marrow Biopsy—Fat 1%, plasma 57%, myeloid-erythroid 2%, erythrocytes 40%.
The marrow is moderately hypoplastic, but there is relatively little alteration in the per-
centage of immature cells. Erythropoiesis is relatively normal. There is no apparent
reduction in band form and mature neutrophils. Neutrophil promyelocytes and myclo-
cytes are relatively decreased. All neutrophils show toxic alterations; degenerating neu-
trophils are present but not extremely numerous. Many of the neutrophils are apparently
pbagocytosing lymphocytes. Since this phenomenon has not been previously encountered
it is, in all probability, peculiar to this marrow. It could be a partial explanation of the
persistent leukopenia. Megakaryocytes appear to be decreased, but since marrow and
blood platelets are numerous, the decrease is probably not significant. Lymphocytes are
slightly decreased. There is a slight increase in plasma cells.
"Peripherol Blood—Erythrocytes show slight anisocytosis and hypochromasia. Blood
plat-elets do not appear to be decreased. There is a slight leukopenia with a marked de-
crease in lymphocytes (12%). Neutrophils comprise 86% of the circulating leukocytes and
show marked toxic alterations. There is no evidence of a primary blood disease.
"Conclusion.—Hypoplastic marrow with marked toxic alterations. Phagocytosis of
lymphocytes by neutrophils in the marrow."
The patient gradually improved, and she was discharged November 4, 1946. No diagno-
sis had been made though Felty's syndrome, rheumatoid arthritis, acute disseminated lupus
erythematosus, and rheumatic fever were suggested.
The patient was readmitted for study February 2, 1948. She stated that she had felt
well since 1946, and had suffered only occasionally from arthritic pains. Examination was
negative except for a moderate, diffuse erythema noted above the V of the neck. A biopsy
from this area did not reveal the changes associated with lupus erythematosus. The hemo-
globin was 14 grams per cent. The total white blood count was 7,200 with 79 per cent
polymorphonuclear cells, 18 per cent lymphocytes, and 3 per cent monocytes. No albumen
was found in the urine. A bone marrow examination was reported by Dr. J. F. Noble as
follows: "Erythrocytes 50%, myeloid-erythroid 2%, plasma 48%. On examination of
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numerous stained smears only one "L. E." Cell was encountered. This is compatible with
a diagnosis of lupus erythematosus in remission."
COMMENT
Evidence for the diagnosis of acute disseminated lupus erythematosus in this
patient is as follows: repeated attacks of arthritis, polyserositis (pneumonia and
pericarditis), fever, anemia, leukopenia, albuminuria, increased sedimentation
rate, reversed albumen-globulin ratio, and splenomegaly in an acutely ill patient
whose illness was characterized by relapses and remissions over several years.
It is felt that the additional finding of the "L. E." Cells in the bone marrow in
1946 and 1948 permits the diagnosis of acute disseminated lupus erythematosus
in retrospect.
The inability to demonstrate the phagocytic phenomenon in the cases of der-
matomyositis may have been due to the fact that the two cases were chronic,
though severe examples of the disease.
It is not within the scope of this paper to discuss the underlying mechanism of
the phagocytosis. This intriguing aspect of the problem merits considerable
investigation, and will be dealt with in future reports.
SUMMARY
Bone marrow preparations were studied in 10 cases of lupus erythematosus,
in 3 cases of dermatomyositis, and in numerous cases in which leukopenia was
prominent.
The Hargraves' "L. E." Cell was demonstrated in four out of five cases of
acute disseminated lupus erythematosus, but it was not found in any of the other
conditions.
From these studies it is felt that the following conclusions may be drawn:
1. The Hargraves' "L. E." Cell is a valuable diagnostic aid in acute dissemi-
nated lupus erythematosus.
2. The "L. E." Cell is found in the largest numbers during the severe stages of
the disease, and with difficulty during remissions.
3. The "L. E." Cell is not found in the sub-acute and chronic forms of lupus
erythematosus.
4. The greatest value of the "L. E." Cell lies in its possible presence in sus-
pected cases of acute disseminated lupus erythematosus in which the classic
dermatologic manifestations are lacking.
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